Therapeutic Vaccine Against S100A9 (S100 Calcium-Binding Protein A9) Inhibits Thrombosis Without Increasing the Risk of Bleeding in Ischemic Stroke in Mice.
Decreased adherence to daily ingestion of antiplatelet drugs is a critical issue, increasing mortality and morbidity in poststroke patients. As vaccination could be a promising approach to solving this, we designed an antiplatelet vaccine that inhibited S100A9 (S100 calcium-binding protein A9)/CD36 (cluster of differentiation 36) signaling in platelets, which was reported to be a key signal in arterial thrombosis, but not hemostasis. Immunization with this vaccine induced a sustainable increase in the anti-S100A9 antibody titer for >2 months and an additional booster immunization enhanced the antibody production further. The middle cerebral artery occlusion time was successfully prolonged in the vaccinated mice, which was comparable to that in mice treated with clopidogrel. The antithrombotic effect lasted for 84 days after the last vaccination, as well as after the booster immunization. Importantly, the bleeding time was not affected in the immunized mice. The antithrombotic effect was also observed in the common carotid artery, which was similar to that found in CD36-/- mice. Vascular injury increased the expression of S100A9 in the serum and phosphorylation of JNK (c-Jun N-terminal kinase) and VAV1 in the platelets, but these increases were inhibited in the immunized mice. Moreover, the S100A9 vaccine did not induce cell-mediated autoimmunity, as demonstrated by the enzyme-linked immunosorbent spot assay. Thus, immunization with the S100A9 vaccine resulted in long-term inhibition of thrombus formation through inhibition of increased S100A9/CD36 signaling without risk of bleeding or adverse autoimmune responses. Vaccination against S100A9 might be a novel therapy to prevent recurrent ischemic stroke.